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ABSTRACT

The data presented in this report were obtained during wind tunnel
tests of a 0.0405 scale model of the -140A/B configuration of the Space
Shuttle Vehicle Orbiter. These tests were conducted in the Rockwell
International Low Speed Wind Tunnel (NAAL) during the period of August
28, 1973 to August 31, 1973. NASA Space Shuttle test designation is
0A69.

The primary test objective was to obtain pressure loads data from
the orbiter in the landing configuration in the presence of the ground
for structural strength analysis. This was accomplished by locating as
many as 30 static pressure bugs at various locations on external model
surfaces as each configuration was tested. A complete pressure loads
survey was generated for each configuration by combining data from all
bug locations, and this report describes those loads for the fuselage,
wing, vertical tail, and landing gear doors.

Aerodynamic force data was measured by a six component internal

strain qaqo halance. This data was recorded to correct mode) anqles of
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attack and sideslip for sting and balance deflections and to determine
the aerodynamic effects of landing gear extension.

A1l testing was conducted at a Mach number of 0.165 and a Reynolds
number of 1.2 x 10° per foot. Configurations tested included elevon
deflections of 0°, -20°, and -40°, and rudder deflections of N°, -7.5°,
and -15°. The angle of attack range was -3° to +16° with the model center
of rotation remaining at the same height above the ground plane through-

out e test. A1l configurations were tested at angles of sideslip of

0° and +10°.
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INDEX OF DATA FIGURES (Concluded)

PLOTTED COTFFICIENTS SCHEDULL:

n)

CL, CN, CLM, CDF, CAF, CAB, XCP/L vs. ALPHA:
CL vs. CDF, CLM; L/DF vs. ALPHA

CY, CBL, CYN vs. ALPHA
CP vs. X/LB

CP vs. PHI

CP vs. X/CW

CP vs. X/CV

CP vs. X/LG
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RN/L

VD 6 € W R

SUBSCRIPTS

fadin e

P1OT
SYMBOI,

CP

MACH

Q(NSM)
Q(PsF)

RN/L

ALPHA
BETA
pPSI

PHI

BREF

LKREF

SREF
MRP

XMRP
YMRP
MR

NOMENC LATURE
Genersl

DEFINITICN

speed of sound: m/sec, ft/sec
presure coeftictent: (1) - pod/y
Mech number; V/n

pressure; N/mo, put

dynsmic pressure; L/ooV, N/m , por

unit Reynolds number; per m, per ft
velocity; m/sec, tt/se-

angle of attack, degrees

angle of sideslip, degrees

angle ct yaw, degrees

angle of roll, degrees

zass density; kg/m>, slugs/ft3

Reference & C.G. [wf'inition:

buse nrega; mo. Tt
winy opan or re fopence pangom, 't
center of gravity

reference length or wing mesn
acrodynamis chord; m, 't

wing area or relerence qreq; m o, 't
moment refercnce point

moment reference voint on X oaxis
noment reference polnt on Y sxi:

moment reference polnt on 7 oaxis

tase

lacal

tatic condition:
total condition.
fg‘o-u cLpeum



he NOMENCTLATURE (Continued )
Fa
&3 Body-Axi; System
PLOT
e SYMBOL  SYMBOL  DEFINITTON
# Cy CN normal-torce coefficient; BOXmIL force
P LS
5 Cp CA axial-force coefficient: ‘_‘_‘.’;31_.‘{_"!.‘3
3 Qs
«ﬁi Cy cY side-force coefficient; Sidc forec
' as
1 c CAB busc-foree cocfficlent; 2AsC force
. A ' as
~Ap(Pp - Po)/us
‘ CAf CAF forebody 1xinl force coctflelent, €y - (‘.Ab
o
5 Cn CIM pitchin, -woment coofficient: pltching moment
B pep
,* Cn CYN . yaving-moment coefficient; w.%.ngﬂm
i q
i .
4 cp CBL rolling-moment coefficlent; w
43
,‘ Stability-Axis System
c cL 11£t coufricient; ift
Cp cD drag corfficient; drog
QS
Cp, coB base-drug coefficient; ‘3_“_“%1_’.2&
)
th' CDF forcbody drag cocffieient; Cp - ('%
Cy cY side-tforee coefficient; Sdde torcy
qb
Cp, CIM pltching-moment cocfeicient; PLtching moment
Vpgp
c, CLN yaving-moment coefficient; ﬂﬂ‘.ﬁ,’éﬁ“_ﬁ
. Qe
cp csp rolling-moment coefficient: ’°1111,'} moment
/o /o 1ift-to-drag ratios Cp/Cp ‘
5
1/p, L/oF 1ift to farebody drag ratio; Cp/C;,,
’\ “
; 9 ;
- REPRODUCIILITY OF THE
PRIINAL PAGE ¢ POOR
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Plot
Symbol

ELEVON

BDFLAP

RUDDER

PHI

Y/BW

X/CW

2/BV

X/cv

NOMENCLATURE (Continued)
Surface Deflections

Definition

elevon surface deflection angle, positive
deflection, trailing edge down; degrees

body flap surface deflection angle, positive
deflection, trailing edge down; degrees

rudder surface deflection angle, positive
deflection, trailing edge to the left; degrees

ADDITIONS TO STANDARD NOMENCLATURE

FOR TEST OA69

Definition

fuselage local coordinate, longitudinal distance
from the nose expressed as a fraction of body

length
= FQS. - 235
X/1B 1290.3

(F.S. = full scale fuselage station)

fuselage local coordinate, radial position angle
measured from the bottom centerline in degrees,
0° to 180° on both sides.

wing local coordina*e, spanwise distance from model
centerline expressed as a fraction of wing semispan.

wing local coordinate, chordwise distance from the
local leading edge expressed as a fraction of local
chord.

vertical tail local coordinate, vertical distance
from W.L. 500 (full scale) expressed as a fraction
of the vertical tail height measured from W.L. 500.

vertical tail local coordinate, chordwise distance
from the local leading edge expressed as a fraction

. of local chord.
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Plot
Symbol symbol
X/l /16
Ape
c
Ape
Car
Cau
CRFS
CRWP
GP.POS
Py
Pro
Pp1» Ppps =-Pgg
X,p/ L XCP/L

NOMENCLATURE (Concluded)

Definition

landing gear door local coordinste, distance from
the leading edge expressed as a fraction of door
length.

landing gear door local coordinate, distance from
the upper edge expressed as a fraction of the door
width,

balance chamber area, rt.2

balance chamber axial force coefficient.

weight tare axial force coefficient.

uncorrected axial force coefficient.

model longitudinal center of rotation, in fus. sta.
model vertical center of rotation, in. W.P.

wing trailing edge heighf above ground plane,
fraction of wing span, at a = 0°

base pressure, psia.
balance chamber pressure.

base pressure at stations 1, 2,--5, respectively,
psia.

longitudinal center of pressure, fraction of
body length.

FPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
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£ CONFTGURATION  ENVESTTGATID (‘D ’
a
o
£
uﬁ‘ The model tested was an 0.0405 scale vepresentation of the
T ‘ ;
?; 140 A/B configuration of the Rockwell International Space P
2
?a Shuttle Vehicle Orbiter. The model was constructed about an
~§ aluminum balance block with a 4.25 inch diameter balance -
;
; cavity. The body mold lines, wings, and vertical tail attach -
_%5 directly to this block, and all model components are con- -
Lo :
T structed of wood and/cr aluminum, p
¥ . :
The basic model configuration is of the blended wing-body
ﬁ: design utilizing a double delta wing (75/451\L E ), full span
g&:‘: s Ai e
i elevons (unswept hingeline), a centerline vertical tail with
W,
gg rudder and/or speedbrake capability, and side mounted manipu-
S lator arm housings. A canopy, body flap, orbital maneuvering
; system, and landing gear attach to the fuselage and complete
8 the basic configuration.
: The following nomenclature designates the model components used
3 during this test.
-t
i
¥
12 !
D T
I’
&
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CONFIGURATLON INVESTIGATED (Cone luded )

Description

-140A/B Baseline Fuselagc
-140A/B Baseline Canopy, toenfiguration 3A

Full Span Split lLlevon uscd on Wing

\\ll 1o Configuration 4.

lusclage B,o Body Flap, Confliguration 4
Landing Gear
Fuselage B’G Oms Pods, Configuration 3A

Rudder used on Vertical V
3A

g’ Configuration
-140A/B Baseline Vertical Tail,

Configuration 3A

-140A/B Bascline Double Delta Wing,

9
Sw = 2600 ft°

Transition Grit, .0054 In, Diameter
on Nose, .0077 In., Diamcter on Wings

and Vertical Tail

o N R . LB '

-

£

PR
LN

-
LK



L Ste By e+ At itk WA "

]

30

A
5

i

it

pa f“"‘j:“t'*ﬁn"ff' B
e R
e

"
v
o
<
E
[
*y
o
-
=f
b,
L
)
it
e

S

v e

i

TEST FACILITY DESCRIPTION

North American Aerodynamics Laboratory (NAAL) 7.75 x 11-foot Wind
Tunnel is a continuous flow, closed circuit, single return tunnel capable
of speeds up 1o 200 miles per hour.

The test section is vented to atmospheric pressure and is 7.75 x 11
feet wide and 12 feet long. Power is supplied by a 1250-horsepower na-
cellé-mounted synchronous motor driving a 19-foot, seven-blade, laminated
birch propeller. Airspeed is controlled by using a magnetic clutch to
vary the degree of coupling between the motor and propeller. Turbulence
is minimized by a damping screen and a honeycomb section in the settling
chamber upstream from the contraction cone (rgtio 7.53 to 1).

Tests may be conducted using a variety of mounting systems: single
strut, double strut, sting strut, reflection plane, cable suspension, or
two-dimensional wall. Aerodynamic data may be measured by a planar type
external balance system or sting-mounted internal balances. An Astrodata
Automatic Data Acquisition System collects, multiplexes, digitizes, and
records on magnetic tape 50 channels of force or pressure data or both,
Data are then reduced and plotted using automatic data processing equip-
ment and an automatic digital plotter.

The NAAL Wind Tunnel has been operating since June 1943. Calibra-

tions are available over a wide range of test conditions.
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DATA REDUCTION

All model force and pressure data was reduced to coefficient
form in both the body and stability axis systems. Model
angles of attack and sideslip were corrccted for sting and
balance deflections in addition to the standard facility
corrections (wall interference, blockage effects, etc.) ap-

plied as required.

Axial force (body axes) was corrected for model weight tare
in addition to base pressure effects. Corrections were made
prior to the calculation of stability axis data. Axial force

corrections were applied in the following manner:

Car = Cau " Ca - Cap " Car
BC
Where
)
I T 1
Age 4 Sy
And :
P -p
- - B —A——B— =
CaB 3 5’ Pp = 1/5 (Pgy + Ppy * vvv # Ppo)
And

CAT = Model Axial Force Weight Tare

Center of pressure was computed in percent of body length as
indicated below:

C
XCP/LB = C.G. (In. Aft of Nose) - ~%~
N

15
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DATA REDUCTION - Continued

A1l model pressure measurements recorded were reduced to coef-

ficient form in the following manner:

Cp, = 2.9, i = pressure orifice number
1 q

All aerodynamic data were reduced to coefficient form using

the following reference dimensions:

Full Model

Symbol Definition Scale Scale
Ap Area of base, ft2 (with OMS) .594
(without OMS) 440
Apc Area of balance cavity, ft?2 .0985
XMRP Reference C.G., in. aft of nose 8ul,u47 34.080
, fus. sta. 1076 .47 43.597

ZMRP Reference C.G.,, waterplane 400.00 16.200
CRFS Model center of rotation, fus. sta. | 47.70%
CRWP Model center of rotation, waterplane 7.503
Lp Moment reference (orbiter body) 1290.30 52.257

length, in.
3 Area of wing, ft? : 2690.00 4,412
16
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TEST ¢ 0A69, NAAL 711

TABLE 1.

TEST CONDITIONS

DATE 2.t i ¢t

MACH NUMBER

REYNOLDS NUMBER
(per umit length)

DYNAMIC PRESSURE
(pounds/sq. inch)

TAGNATION TEMPERATURE
(degrees Fahrenheit)

—y

0.165

1.20 x 106/FT

40 LB/FT2

90 - 120°F

BALANCE UTILIZED:

NF
SF
AF
PM
RM
M

COMMENTS:

TASK 2.5 INCH MK IX

CAPACITY.

1500 LB.
750 LB.

200 LB.

4000 IN-LB.

ACCURACY:

COEFFICIENT
TOLERANCF:

17
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TABLE I1I. MODEL DIMENSIOMAL DATA

MODEL COHPONENT:  BODY - B,e

GENERAL DESCRIPTION: Orbiter Fusclage Configuration 140 A/B

NOTE: Bop identical to Bag cxcept underside of fuselage refaired to

accept Wl 16-

Model Scale = .0405

VL70-000193
DRAWING NUMZER: VL70-000140A
DIMENSIONS : FULL-SCALE

MODEL SCALE

Length (Body Fwd Sta X, = 235) - in. ' 1290.3 52.25715
Max. Width (at X; = 1520) - in. 262.0 10.61100
Max. Depth (at X, = 1464) - in. 250.0 10.12500
Finenass' Ratio 4.924381 4.92481
Arca - ft?
Max. Cross-Sactional 340.88462 0.55914
Planforn
Hetted .
Base ’ :
REPRODUCIBILITY OF THE
ORIGINAL PAGE IS POOR
‘ 25
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TABLE II1. (Continued)

MODEL COMPONENT: CANGPY - Co

GENERAL DESCRIPTION: Confisuretion 34

Model Scale = .0405

VL70-0001404
DRAWING NUMBER . _V170-0003 421

DIMENSION: ' , FULL SCALE  MODEL SCALE

Length (X_=L34.6L3 to 670) 235.357 9.53196
Mox Width (5 ¥,=513.127) 152.L12 6.17269

Mox Depth (? X,=485.0) 25.000 1.01250

Fineness Ratio

Areo

Mox Cross-Sectional s .
Plonform
" Wetted

Bose

26
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TABLE II1." (Continued)

TIFVCYN - Egg

MODEL COMPONENT:

Confizurciion 4

GENERAL DESCRIPTION:

NCTR:  VL70-000400 dete for (1) of (2) sides.

Identical to Epg except

airfoil thickness

Fodel Scale = .0405

VL70-000400

DRAVIRG NUMBER: VL70-000140 8

DIMENSIONS:

Area

Span (equivalent)

Inb'd eéuiva1ent chord
Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord
At Outb'd equiv. chord

Sweep Back Angles, degrecs

FULL-SCALE

__223.5814

36824
119.623
55,1922

0. 2096
0. 4004

{ODEL_SCALE

0.36673

1491777
4.84473

2.23528

0.2095
0.400%

R SN

%

i

... - Leading Cdge 0.00 -+ 0,00
", . Tailing Cdge ~10.,056 -10.056
Hingeline 0.00 0.00
Area Voment (Normal to hinge Tine) 851.1502 0.05654
A
27
S—_ —— 1
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TABLE I1I. (Continued)

MODEL COMPONENT:  Body Flap - Fg

GENERAL DESCRIPTION: Configuration 4

Model Scale - .0405

DRAWING NUMELR . VL70-0001408, VL7C-000400

DIMENSION: ' . FULL SCALE MODEL SCALE
length in. . 94.856 3.84167
Mox Width  in. 262.308 10.62347
Mox Depth  in. 23.000 0.93150
Fineness Ratio -

Arco - ft?
"Mox Cross-Sectional
Plonform ' "~ 158.85350 0.26056
Wetted '
Bose 41.89642 0.06872
28
< I &5 -"L """ “ - 1
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TABLE III. (Continued)

MODEL COMPONENT: _LANDING GEAR - G15

GENERAL DESCRIPTION:

Main and nose landing gear, doors, and assemblies. Gear

are_in extended position, nose gear doors open 45°, main gear doors vertical.

MODEL SCALE: 0.0405

DRAWING NUMBER: VL70-000140A

DIMENSION:

NOSE GEAR
Number of wheels

Wheel axis:
Fuselage station
Waterline
Wheel diameter, in.
Wheel width, in:
Each wheel
Centerline-to-centerline
Main strut diameter, in.
Side door, both sides:
Length, in.
Width (follows body contour)
Maximum thickness

Fuselage station at center of leading edge

MAIN GEAR

Number of wheels
Wheel axis:

Fuselage station

Waterline
Wheel diameter, in.
Wheel width, in:

Each wheel

Centerline-to-centerline
Main strut diameter, in.
Buttplane of main strut centerline
Side door:

l.ength, in.

Width, in.

Maximum thickness, in.

Fuselage station at top of leading edge

Centerline buttplane

29

FULL SCALE
2

374.74
221.51
32.00

8.80
220
7.72

105.93
2163~

7.01
279.5

2
1178.00
—185.26

44.20

16.05

MODEL SCALE
2

15.177
8.971

__1.296

0.356

0.891
0.312

4.290

P



MODEL COMPONENT:

TABLE III.

(Continued)

£ GENERAL DESCRIPTION;

.05 POD - My

-nlowe
.

Configurastion 3A

Model Scale : ..0405

£ DRAWING NUMBER VL0005

DIMENSION: FULL SCALE ~ MODEL SCALE
4 Length (05 Fwd Ste X,=1233.0) - IN. 327.000 13.24350
Mox Width (0 Xo=1450.0) - IN. 9.5 3.82725
Mox Depth (@ Xo=1493.0) - IN. 109.000 4.4145

,, ) , Fineness Ratio -

g Arec

Planform
K Wetted
N _ Bose

Yo d

Max Cross-Sectional

30
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" MODEL COMPONENT:

. DRAWING NUMBER:

TABLE I1I. (Continued)

RUDDER - RS

GENERAL DESCRIPTION: 23, 3 snd 34 Configuration per Rockwell Lines

VL70-000095

Yodel Scale = .0405

VL70-000095

DIMENSJONS :
Area - FT2
Span (equivalent) - IN,
Inb'd equivalent chord
Outb'd equivalent chord

Ratio movable surface chord/
total surface chord

At Inb'd equiv. chord

At Outb'd equiv. chord
Sweep Back Angles, degrees

Leading Edge

Tailing Edge

Hingeline

FULL-SCALE

106.38

201.0
91.585
50.833

Area Moment (Normal to hinge line)- FI3 _ 526,13

Product of Arca end Mean Chord

31

MODEL-SCALE

0.17449

8.14050
~3.70019
2.05874

0.40C
0.400

FEF

]
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TABLE III. (Continued)

MODEL COMPONENT: VERTICAL - Vo

GENERAL DESCRIPTION: confimuretion 3.
JOTE:  Sipiler te VS vwith redire on TR ur;er cernzr end 1Y lower corner
where verticzl meets fuselsss,
" Mode) Scole = .0405 ,
L VL70-0C0L0n
N DRAWING NUMBER: V1.70-00014 64
. DIMENSIONS : FULL-SCALE  MODEL SCALE
‘}..—‘ TOTAL DATA 4
Area (Theo) Ft2 413.253 0.67784
Pzanfor)'m
Span (Theo) In 312.;20 12.78666
Rate of Taper Q, 507 0,50
o Taper Ratio 0,403%9 0:49399
3 Sweep Back Angles, degrees -
4 'll'.“ﬂ?g Edga —b5.00 45,00
y railing Edge 25,947 298,947
. 0,25 Element Line 11,130
i Ouor::: (Theo)

: ot (Theo) WP 268, 500 10,87425
Tip (Theo) WP 108,470 4,39303
s MAC §§r§: 70756 8.09221
Fus, Sta. of .25 MAC 1463.50 59,2717%

W. P, of .25 MAC 635,500 25,738%4

8. L. of .25 MAC 0.00 0,69
Airfoil Section

Leading Wecge Angle Deg 10.00 10.00
Trailing Wedge Angle Deg 4,90 14,950
Leading Edge Radfus ('in) - IN. e Q0 <0810
Void Area 1317 0.02160
Blanketed Area 0.00 Q.00
32
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TABLE 111. (Continued)

KODEL COMPONENT: _ WING-Yj g

GENERAL DESCRIPTICN: Configuration 4

" NOTE: Identical to Wyp4 except airfoil thickness. Dihedral angle is along

trailing edge of wing.

Model Scale = .0405

1.70-0001.10
TEST NO. DHG. 10, Vi-0-000100"
DIMENSI0:S: FULL-SCALE MODEL SCALE

TOTAL_DATA . |

Area (Thec,) Ft
Planform 2690.00 __4.41227
Span (Theo In, 936.6816 37.935560
Aspact Ratio 2,205 —_2.265
Rate of Taper 1,177 1.177
Taper Ratio 0,200 __ 0..200
Dihadral fngle, degrees(at X,=1506.623,Y,= 3,500 3. 600
Incidence Angle, dejrees 105, Zg= 282.75) Qo0 0,500
Aerodynanic Twist, dagrees +3.000 +3.000
Sweep Dack Angles, degeees -
Leading Edoe 45.00 45.00
Trailing Edge =10°T55 -10°T58
0.2% Element Line 35,200 35.209
WOMS:( )
Rcot (Theo) B8,P.0.0. 689.2429 27.91434
Tip, (Theo) B.P, 137. 8450 5.5%3%7
MAC 4743117 _ . 19,22087
Fus. Sta. of ,25 MAC Uze22l . 45.63220
BuL. of .25 MAC . ST ~L2§a30

EXPOSED DATA 2 -

T Arca (Tlieo)  Ft 1812.2205 2.97250
Span, (Thco) In, BP108 736. 63106 29.83560
Aspect Ratio 2.058 2.058
Taper Ratio 0.2451 0.245]
Chords

Root BP108 570,6230 zg,u%;

Tip 1.00 % 1328512 .

MAC 354.2376 14.34662

Fus. Sta, of .25 MAC 1164, 237 37.15160

w.P! Of 025 :':AC 292-‘)0 II

B.L. of .25 I'AC 239.67786 9.70695
Afrfoil Scction (Rockiell lad HASA)

XXXX~64
Root b = 0.425 0.113 0.113
2
Tip%- 1.00 .12 0.12
Data for (1) of (2) Sides

leading Edce Cuff 2
Planfornm Area L XY —U, 19303
Leading Edge Intersacts Fus ', L, @ Sta 505, 0 20.45250
Leading Edge Intersects Wing @ Sta 1003.5 40.64173

33
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TABLE III. (Concluded)

MODEL COMPONENT : Transition Grit X,

GENERAL DESCRIPTION: -0077 In. nominal diameter grit located 0.1 in,

wide, 0.1 in. aft streamwise from leading edge on all swept

sur-

faces and .0054 in. nominal diameter grit locate 0.1 in. wide, 1.0

in. aft of pose

DRAWING NUMBER:

DIMENSIONS : FULL-SCALE MODEL SCALE

Length

Max. Width

Max. Depth

Fineness Ratio —

Area
Max. Cross-Sectional

Planform
Wetted

Base

34
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Table IV Pressure Bug lLocation

1.D. NO. 1
TUBE | FUS.| 1.0C.
NO. | STA. NO.
1 2351 ¢ |Fm
2 2Ls 0 F2
3
L
5
6 245 | 90 3
T
8
9 25 : 180 | F159
19
n X/C
11 .25 0 N1
12
13 .75 0 N2
14
15
16
17
18
19
20
01
23
ok
(}5
26
]
PR
b
30
J: ﬁwi\ ’r k-

NOTES:
(1) I.D. NO. REFERS TO PRESSURE BUG
CONFIGURATION (SEE TABLE II FOR
RUN NUMBERS AND TEST CONDITIONS)

(2) LOCATION NO. INDICATES COMPONENT
ON WHICH A SPECIFIC B'IG IS LOCATED:

F = FUSELAGE (LEFT SIDF UNLESS
OTHERWISE NOTED)

W = WING
M = LEFT MAIN GEAR DOOR
M = LEFT NOSE GEAR DOCR

V = VERTICAL TAIL

I = INSIDE
0 == QUTSIDE
L - LEFT

R - RIGHT
T - TOP

B -- BOTTOM

{3' NO PRESSURES RECORDED ON TURE
NOS. NOT FILLED IN
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Table IV
Pressure Bug location

I.D. NO. 2 1.D. NO. 3 1.D. NO. &4
TUBE | FUS. | o | LOC- FUs. | 4 | LOC FUS.| o 10C.
NO. | STA. ROR STA. NO. TA. NO.
1] 265} O |F4 295 0 |F13 325 0 |F22
2 20 {F5 20 |F14 20 | F23
3 LO | F6 40 IF15 40 | F2u
4 55 | F7 55 1F16 55 {F25
5 70 |Fr8 70 |F17 70 | F26
6 90 | ¥r9 90 |F18 9 |F27
7 120 {F10 120 |F19 120 |Fa8
8 150 | Fl1l 150 |F20 150 | F29
9 | 265180 |Fl12 295 | 180 |F21 325 | 180 | F30
10

L "‘ﬁ'""'m’l — | %/C |
1 | .25).051}r13 .25 |.201 |NIS .25 | .301]M17
12 .25 | .05¢ | N3 .25 |.208 |Ng5 .25 | .30 I N7
13 .75 1 .051 | NI4 .75 |.201 NI6 .75 1 .30 | NIB
1 .75 | .o5¢ | Nl .75 | .208 INg6 .75 | .308 | g8
15
16
17
18
19
20
21
22
23
2
25
26
7
28
29
30
NOTE: NO PRESSURES RECORDED

ON TUBE NCS. NOT FILLED N
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Table IV
Pressure Bug Location

I.D. NO. 5 I.D. NO. 6 | I.D. NO. 7
TUSE | FUS. | 4 | LOC. FUS. | 4 | LeC. FUS.| 4 | Loc.
NO. | STA. %0. STA. KO. STA. NO.
1 [38] ofr 425 | o | Fs0
2 20 | F32 20 | Fil
3 40 | F33 4O | F42
L 55 | F34 55 | F43
5 70 | F35 | 70 | Fus
6 90 | F36 90 | Fu5
7 120 | F37 120 | Fu6
8 150 | F38 150 | F47 450 | 165 | F49
19 380 | 180 | F39 425 | 180 | Fu8 450 | 180 | F50
0
7N n_ | X/C h n_1 X/C
1 | .25 | .501) NI 9 .25 | .701| NI 11 .25 | .90I|NI 13
12 | .25 | .50 Ng 9 .25 | .7of | Ng 11 .25 | .90f|ng 13
13 | .75 | .501{NI 10 .75 | .701 | NI 12 .75 | .90I|NT 14
i | .75 | .50p|Ng 10 .75 | 708 | Ng12 .75 | .908INg 14
1, 15
P16
[ 17
P18
F 19
20
21
22
. 23
2,
25
26
27
28
29
: h
NOTE: NO PHESSURES IU:CORDED
ON TURK NOS. NOT FILLED IN
37 REPRODUCIBILITY OF THE
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Table IV
Pressure Bug location

I.D. WO.

8

I.D. NO.

9

I'D.

NO. 10

TURE

FUS.
STA.

NO.

FUS.
STA. ¢

10C.
NO.

FUs.
STA.

1cC.

13

15
16
17
18
19
20
2l
22
23
24
25
26

28

29
30

L75

L75

0 51

20 52
L0 FF53
55 [F54
70 F55
90 [56
120 F57

e 1=
owvxmaowmEwNE|l B

150 F58
180 F59

.25
.25

.15

0
1
75 |1.
0

C

0

00 N 15
00 N 16
0

M2

500 }158

X/C

25
.25
.50
.50
75
.75

051
.05¢

.051
.050
.051
.056

EEREFT

F60

S H®HS
e E WAL

540

540

0 | FhL
20 | F62
4LO | Fé3
55 | FéL
70 | F65
90 | Fé6

120 | F67
150 | ré8
180 | Fé9

.25 |.201I
.25 |.209
.50 |.201
.50 |.208
.75 |.201
75 |.208

i< T i <
W HS S

NG~~~ 00

NOTE:

NO PRESSURES RECORDED

ON TUBE NOS. NOT FILLED IN
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& Table IV ;:
o Pressure Bug Location
I.D. NO. 11 I.D. NO. 12 I.C. NO. 13
truee | ros. | 4 | wec. Fus. | 4 |Loc. rus.| | Loc. -
| ~o.| sTA. O. STA. NO. STA. NO, My
1 625 | 0 |F70 725 | 0 |F77 880 | o |Fes :
;’» 2 . ‘;st,
; 3 |625 | 40 |FTL 725 | 40 |F78 880 | 40 |F85
7 L ' %
5 1625 | 70 |F72 725 | 70 |F79 ggo | 70 |Feb %
6 90 |F73 90 |F80 90 |F87 Y
g 7 t 120 |F74 120 |Fe1 1 120 |Fes .
o 8 150 |F75 150 |F82 150 | F89
9 |625 |180 |F76 725 |180 |Fe3 880 |180 |F90 H
& 10 i
E m__| X/C n_|X/C n_] X/C
%, 1 |.25 [.301 M 9 .25 |.50I fMI 12 .25 | .70I {ML 15
12 |.25 |.308 M8 9 .25 1.500 |Mp 12 .25 | .708 |MP15
' 13 |.50 |.30I |MI 10 .50 |.50I fMI 13 .50 | .70I |MI 16
1, |{.50 |.308 [M§ 10 .50 |.508 | 13 .50 | .708 M@ 16
. ;15 |.75 |.20I [MI 11 .75 |.501 [MI 14 .75 | .70I |MI 17
; 116 .75 |.308 (MP 11 .75 |.508 |Mp 14 275 | -708 |MPL7
17 {.299| O |W1 .299 |.088T W 21 .299 | .222T| RW 3T
; . 18 .299 |.088B{RW 2B .299 | .2228{ RW 38
19 .299 | .358TFLW17T
20 .299 |-3585 | LW178B
| 21 |.405| O |7 .405 |.020T{IW12T .405 052 T| W1eT
- 22 .405 |.020B|1W12B .405 0528 | IW18B :
23 |.53| o |WW8 .534 |.020T [LW13T .534 105 T | Dw1or ;
2l .53l |.020B|LW13B .534 |05 B | LW19B
25 |.673] O |y .673 |.020T | LW 14T .673 |05 T | LWzoT
26 .673 |.0203]1W14B .673 }05 B | L20B
27 |.780| 0 |Ww10 .780 |.020T jIW15T .780 | .05 T| IW21T 5
28 .780 |.020B|1¥15B .780 | .05 Bl IN21B 4
29 |.887| O |Iwll .887 |.020T |IW16T .887 | LOST | LW22T
30 | .887 |.020B{IN16B .887 | .05 B| IW22B
NOTE: NO PRESSURES RECORDED
ON TUBE NOS. NOT FILLED IN
: ()
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:S r_ j} ) : e = P .
E’"’ Tahle IV
r ; Pressure Bug Location
g I.D. NO. 14 I.D. NO. 15 I.D. NO. 16
Lo
{
TUBE | FUS.| 4 | Lic. s, |, | LK. FUS.| c.
: NO. | STA. NO. STA. NO. STA. NO.
1 [se0 | o |mM1 80| o [F93 1180] o |00
< . 2
o 3 1980 | 40 | F92 1080 | 40 |F9s 1180 40 | ri01
s L
5 1080 ) 70 |F95 1180] 70 | Fi02
é H 90 |F96 90 | ¥103
7 120 |F97 120 | Fio4
8 F* 150 |F98 150 | F105
9 1080 |180 |F99 1180 | 180 | F106
£ B n X/C
. 0 [T 10158 o v n_| &€
11 .25 |.901|MI 18 .25 11,002 58] .02l v 6
;) 12 | .25 | .909 | M@ 18 3161 0 v 2 316 .02L| LV 7
’ 13 | .50 | .90I | MI 1 boo| o (v 3 .6ool .02 Lv 8
. 1, | .50 | .908 |MP 19 840 o |v 4 84,01 .02 4 v 9
' 15 | .75 | -90L iMI 75 11.00 |M 22 .925] .02 § Lv 1Q
16 |75 | .908 [Mp 9251 o v 5
17 |.352] O {4 .352 | .o80T| W 5T 352 | L2401 1w 60
18 .352 | .080B| RW 5B .352| 2408 /W 6
19 .299 | .4927| Lw2gT
20 | .299 | .492B| LW28n
21 | .405 | .1957 w231 405 | 4317 mm‘J
22 | .405 |.195B | w238 405 | 4319 D33t
23 [ +534 115 T | LW2,T] «534 | .25 T| LWN29T 534 | 40T | N34T
24 |.534 .15 B| Iw2uH .534 | .25B | LW29B 534 [.408 | IW34H
25 1.673 .15 7| mwasy 673 | .25 1| W30T 673 L40r | W3St
26 |.673 |.15B | IW25R 673 ].258 | IW30R G731 40D | W35
27 |.780 )15 T | w26 .780 | .25T | W31t
28 | .780[.158 | Lw26B .780 | .25B | IW31R
26 | 887115t | wa .887 |.257 |m3ar .887] .40t | 367
30 |.887[.158 | LW27B .887 |.25B | LW328 .887| .4,08B | 1W36B)
NOTE: NO PRESSURES HECORDED
ON TUBE NOS, NOT FILLED IN
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Table IV

Pressure Bug Location

’E'

I.D. NO. 17 I.D. NO. 18 I.D. NO. 19
TUEE | FUS.| 4 | Loc. FUS. | 4 [10C. FUS. 6 1oC.
NO. | STA. NO. STA. NO. STA. NO. ™
1 1245 o0 |F107 1300 O |F117 1375 o | Fl26 ;
2 40 | F108 40 |Fl1g 40 | F127 |
3 70 | F109 70 |F119 70 | F128
4 90 | F110 90 |F120 90 | F129
5 105 | F111 105 |F121 105 | F130
6 120 | Fl12 120 |[F122 120 [ F131
7 135 | F113 135 |F123 135 | F132
8 150 |F1ls f ' 1150 |F12 150 | F133
9 165 | F115 1300 |165 |F125 13751165 |F13,
10 | 1245|180 |F116

n_1 X% 137 ] m X
11 |.158].05L 1| il .158 |.15L {LV16 .158] .30L | v 21
12 | .316 |.05L | Lv12 2316 |.15L |17 .316 | .30L | Lv 22
13 |.600 | .05L| Lv13 .600 |.15L |Lvis .600 | .30L [ LV 23
U, |.840 | .05L 1 Lvi4 840 |.15L |Lv19 840 ].30L |v 24
12 .925 | .O5L | LV15 .925 |.15L |Lv20 .925 | .30L | Lv25
1
17
18
19 }.299 | .695T| IW37T .299 1.831T {1W43T .299 | .8641] LW4ST
20 |.299 | .695B IW37B .299 |.831B|LW43B .299 | .864B] LN, 9B
21 | .405 | .574T| LW38T 405 |.763T|IW4AT 405 | .81 T| wsor
22 | .405 | .574B] LW38B 405 |.763B |IW4LB .405 | .81 B|LW50B
23 |.534 | .55 T LW39T <534 |,725T [LWy5T 534 |.775T|INSYT
24 |-334 | 55 Bl IN39B 534 |.725B{LWL5B 534 |.775B|LW51B
25 |-673 | 557 | 1Waor 673 |.70T |WL6T 673 |.775T | LW52T
26 {673 | 558 | 1wi0B 673 |.70B w68 .673 |.775B|1W52B
27 {-780 1 657 | w41t 780 [.75T |LW47T
28 | +780 1 658 | Wi1n .780 1,75 B [IW47B
29 | .887 |.60r | 1W42T 887 .75 T |LWA8T
30 |.887 | .60B | IW42R .887 .75 B |LW48R
NOTE: NO PRESSURES KECORDED
ON TUBE NOS. NUi' FILLED IN
a
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Table [V

Pressure Bug location

PR -

I‘DO No' 20 InDu mo 21 I.D. NO. 22
TUBE FUS- ‘ ‘ms FUS- 6 xm- ms. ‘ IDC. |
NO. | STA. NO. STA. NO. STA. NO.
1 |1430] O | F135 14801 O |[Fly, 1530} 1109 | F153
2 40 | F136 40 |FL45 1101 | F154
| | | Bl [l iR

4 90 90 | FA47

5 105 | F139 105 | Flu8 15801 O | F157
6 120 | FL40 120 |FL49 1580| 40 | Fise
7 135 | Flul 135 |F150

8 150 | P2 150 |F151
13 14301 165 | F1),3 1480 [ 165 |F152

v L Yo B 1o
1 ﬁg .21 | v ase fest |w 2 158 | 775L | v 36|
12 S2L| WV 27 .316 }65L LV 32 .316 | L7751 LV 37
13 .52L| v 28 .600 |.65L |Lv33 .600 | . 7751 LV 38
1, .e:.o .52L | v 29 .840 |.65L v 34 840 | 775U v 39
ig .925 | .52L | Lv 30 .925 |.65L JLv 35 .925 | .775L{ LV 40
17 -
18
19 |.299 { .898T.IW53T 405 |.905T |IWs8T 299 |.966T |LW6LT
20 |.299 | .898H IW$3B 405 |.9058B|IW588 .299 |.9668 15618
21 |.405 | .858T] IWS4T 534 .90 T |mWs9T 405 |.952T liwéar
22 | .405 | .858B| IW54B .534 |.90 B|IW59B 405 .9523 IN62B
23 |.534 .85 T| IN55T <534 .95 T|LW63T
24 |.534].85% B IWS5B .534 |.95 B|ING3B
25 |.6731.85 Tf IwséT .673 1.95 T |IW64T
26 | .673 | .85 B IN56B 673 1.958 |Iwé4uB
27 |.780|.85 T| ws7T .780 .95 T JLW6ST
28 | .780 .85 Biw57B .780 .95 B {IWé58
29 .887 |.90 T|wéor
30 .887 }.90 B |IN6OB
NOTE: NO PRESSURES RECORDED

ON TUBE NOS. NOT FILIED IN
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Table IV Pressure Bug Location

ot Lo N e e T D wers L v,
B e ped Mgt e e T e N

4 S_jgﬁ*-i -

I.D. NO. 23 I.D. NO. 24 I.D. NO. 25
— 3
TUBE 10C. n x/C 10C.
NO‘ No. . No.
1 0299 | .831 T | IW43T
2 405 | 763 T | LWLAT -’
it
FUS. FUS. . FUS. . x
STA. ¢ STA. ¢ STA. ¢ i
3
4 1245 90 F 110 ;
5 105 F 1l i
6 120 F 112
7 135 F 113
8 150 F 1L,
9 165 F 115
10 1245 180 F 116
n xfc | n X/c n | X/C
1 .158 0 Vi1 158 | .02 L|LV 6 .158 O5L | Wil R
12 .316 0 V2 316 | L02L|LV 7 .316 05L | W2 ¥
13 .600 0 vV 3 600 | .02L|LV 8 .600 .05 L | V13 2
1 .840 0 N 840 | L02L|LV 9 -840 O5L | WV
12 .925 0 V5 925 | .02 L|LvV 10 .925 O05L | W5 .
1
17 158 | .2R|RV 6 .158 O5R | RV 11
18 316 | LO2R|RV 7 316 .O5R | RV 12
19 600 | .O2R|RV 8 .600 .05R | RV 13 5
20 .840 | .O2R|RV 9 .840 O05R | RV 14 :
21 .925 | .02 R| RV 10 .925 .05R | RV 15
sta. | ® .
22 1245 90 RF 1
23 105 RF 2
2 120 RF 3 -
25 135 RF &
26 150 RF 5 :
27 1245 165 RF 6 :
n X/C
28 .299 831 T| RN TT .
29 .405 763 T | W 8T
30
NOTE: 5O PRESSURES RECORDED

(‘[) ON TUBE NOS. NOT FILLED IN
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Table IV

Preszure Bug lLocation

.
s

TUBE NOS. NOT FILLED IN

44

= I.D. NO. 26 I.D. XO. 27 1.D. No. 28
:::b TUBE n x/C LoC. X 1oC.
NO. / NO. " /c e 1 Yo
| I 299 | .86u 1 | wuor || .299 | .ess T .966 T | wé1 T
N2 405 | .810 T | WsOT || .405 .858 T .905 T | LWser
S| B -
: FUS. | o | II FUS. S 5
STA. STA.
i A 1300 [ 90 [rz0 [ 1375 [ 90 9 | F1m
A 105 F121 105 105 F 139
- 6 120 F122 120 120 F 140
7 135 F123 | 135 135 F 1l
8 150 Fl2, 150 150 F 42
/ go 1300 1165 I Fr25s || 1375 | 165 165 | F 3
n | x/c 1 x/ec X/C
1 A58 | 5L | e [ .158 30 L 52 L | LV 26
12 316 | 5L | w7 || .36 30 L 521 | w27
v 13 600 | .15L | Lv 18 || .600 30 L 52 L | Lv 28
A 1 840 | 5L | g || .es0 .30 L .52 L | v 29
t, 12 925 |.15L | Lv 20 || .925 .30 L .52 L | Lv 30
1
) 18 316 | JA5R | RV 17 || .316 30 R .52 R | RV 27
RS 19 600 | .15R | RV 18 || .600 .30 R .52R | RV 28
20 80 | J15R | RV 19 || .&40 .30 R .52 R | RV 29
: 21 .925 JA5R | RV 20 || .925 .30 R 52 R | RV 30
———
FUS FUS.
STA. ¢ STA, ¢ 5
22 1300 90 RF 7 1375 90 90 RF 19
23 105 RF 3 105 105 KF 20
2 120 RF 9 120 120 RF 21
25 135 RF 10 135 135 RF 22
26 150 RF 11 150 150 RF 23
27 L2300 1265 | wF12 |[ 1375 | 165 165 RF 2)
n X/C n X/c X/C
28 299 | .86 T | moor || .299 898 T | AW 11T | .299 | .966 T | AW 13T
29 405 | .810 T | mW 10T} .405 854 T | 12 7] .405 .905 T | RW 14T
30
1|
NOTE: NO PRESSURES RECORDED ON
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Pressure Bug Location

Table IV

I.D. NO. 29 JFI.D. NO. 30
TUBE n X/c Loc. n X/c Loc.
NO. NO, NQ
2 405 .952 T | IW 62T
FUS. FUS.
STA. ¢ STA. ¢
1 1530 1204 |F 153
2 110 I  |F 154
3 1209 |F 155
L 1480 90 F 147 |1530 120 I |F 156
5 105 F 148 ]1580 0 F 15%
é 120 F 149 }1580 40 F 158
7 135 F 150
8 150 F 151
9 1480 165 F 152
10
u n X/c n
1 .158 65L | v f.158 775 L v 36
12 .316 65L | v 32 [.316 775 L |Wv 37
13 . 600 65 L | v 33 }.600 75 L | 38
1, .840 65L | w3 l.su0 775 L |Lv 39
iz .925 b5L | v 35 }.925 175 L |V 40
17 .158 65R | RV 31 |.158 775 R O|RV 36
18 .316 65R | RV 32 [.316 775 R |RV 37
19 .600 65R | RV 33 [.600 775 R |RV 38
20 .840 65R | RV 34 }.840 775 R |RV 39
21 .925 b5 R RV 35 |.925 .775 R IRV 40
] FUS. ¢ FUS. 6
STA. STA.
22 1480 90 RF 25 [1530 1104 |rRF 21
23 105 RF 26 t 110 I  |RF 32
2 120 RF 27 120 # |RF 33
25 135 RF 28 |1530 120 I RF 34
26 150 RF 29
27 1480 165 RF 30
n X/C X/C
29 4,05 .952 T | RW 15T
NOTE: NO PRESSURES RECORDED ON TUBE

NOS. NOT FILLED IN,

45
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PRESSURE TAP LOCATIONS FOR MAIN LANDING GLAR DOOR
(L.H. shown)

NOTES Taps shown an aft end of door; taps required on front alsn,

Taps shown on outside; taps required in inneT side also.
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